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(54) Bicycle display unit with backlight 

(57) A bicycle display unit 12, 112, 212, 312 is pro- 
vided for displaying information to the rider. The bicycle 
display unit is preferably part of a bicycle computer that 
is battery operated. The bicycle display unit 12, 112, 
212,312 has a display panel 28, 1 28 with a front display 
surface and a backlight 30 arranged to illuminate the 
front display surface for viewing the information dis- 
played thereon. The battery is electrically coupled to the 
backlight 30 to supply electrical energy thereto. The bi- 
cycle display unit also has a backlight switch command 
52 operatively coupled between the backlight 30 and the 
battery to selectively turn the backlight "on" and "off", 
and a control unit 32 that extends the life of the battery 
by controlling the illumination of the backlight 30. The 
backlight switch command 52 turns "on" the backlight 
upon receiving a predetermined operational command. 
The predetermined operational command can be a pre- 



selected time period, a shifting operation, a mode 
change, etc. Also the control unit 32 is operatively cou- 
pled to the backlight switch command 52 to automati- 
cally turn "off" the backlight 30 upon lapse of a prede- 
termined time period after switching the backlight 30 to 
be turned "on". The backlight 30 is preferably turned 
"on" for predetermined time period of less than 30 sec- 
onds. Preferably, the control unit 32 prevents the back- 
light 30 from being turned "on" that during selected 
hours, such as daylight hours, even if a predetermined 
operational command is received. A measuring device 
70, 72, 74, 76, 78, 80 is preferably connected to the dis- 
play unit 12, 112, 212, 312 to output the information on 
the display panel 28, 128, such as bicycle speed, dis- 
tance traveled, lap time, running time, current time, rider 
cadence, torque applied to the bottom bracket axle and 
shift position of the shifting mechanism. 
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D scription 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] This invention generally relates to a bicycle 
display unit with a battery operated backlight. More spe- 
cifically, the present invention relates a bicycle display 
unit with at least one backlight that illuminates a front 
display panel in an energy efficient manner. 

2. Background Information 

[0002] Bicycling is becoming an increasingly more 
popular form of recreation as well as a means of trans- 
portation. Moreover, bicycling has become a very pop- 
ular competitive sport for both amateurs and profession- 
als. Whether the bicycle is used for recreation, transpor- 
tation or competition, it is advantageous for modem cy- 
clists to know how fast they are going. Thus, speedom- 
eter type devices for bicycles have become an increas- 
ingly popular add-on type of item. In fact, some bicycles 
are often sold with a device for indicating the speed of 
the bicycle. 

[0003] Early forms of these speedometer devices 
were mechanically operated. These early speedometer 
devices typically just indicated the current speed of the 
bicycle and/or the miles traveled by the bicycle. These 
early speedometer devices also had various mechani- 
cal disadvantages. One source of difficulty was the 
means by which the speedometer device sensed that 
the wheel had rotated. Many speedometers attached a 
counting device that protruded from the spoke, and 
would advance a gear or a counter every time the wheel 
rotated. But these devices were not reliable and subject 
to breakdown. This led to inductive-type sensors, which 
did away with the requirement of actual contact between 
spoke-attachment and sensor. 

[0004] Moreover, with technological advances in 
computers and electronics, the mechanical devices 
were replaced with electronic devices that provide much 
more information than just the speed of the bicycle and/ 
orthe miles traveled by the bicycle. These electronic de- 
vices have become known as bicycle computers, which 
include various sensors that are coupled to a display 
panel or member. The bicycle computer can often times 
measure, calculate and display various parameters 
such as bicycle speed, distance traveled, lap time, run- 
ning time, current time, rider cadence, torque applied to 
the bottom bracket axle and shift position of the shifting 
mechanism. These bicycle computers can also some- 
times provide information on the rider such as the rider's 
pulse, blood pressure and other parameters. 
[0005] The display member or panel for the bicycle 
computer usually utilizes a liquid crystal display (LCD) 
since it is easy for the rider to read during normal day- 
light riding conditions. However, such displays are often 



difficult, if not impossible, to read during evening or 
nighttime hours. Accordingly, som bicycle computers 
have display members or panels that include a light for 
illuminating the display panel or member during night- 

5 time hours. Usually, the rider pushes a button that acti- 
vates the light. Once the rider releases the button, the 
light is extinguished. One problem with this type of ar- 
rangement is that the rider must perform a separate 
function in order to view the information on the display. 

10 Moreover, the lights are typically inefficient and cause a 
significant drain on the battery life. Moreover these but- 
tons can be accidentally hit during daylight hours in 
which the battery is needlessly used. Accordingly, it is 
desirable to have a bicycle computer that does not re- 

15 quire the rider to push a button to merely seethe display 
during night riding or low light conditions. Moreover, it is 
desirable to have a light for the display that minimizes 
unnecessary or accidental use of the light to save ener- 
gy of the battery. 

20 [0006] In view of the above, there exists a need for a 
w:~w A i 0 . ^;~nipiw unit \«tth a hatterv nDerated backliaht 

which overcomes the above mentioned problems in the 
prior art. This invention addresses this need in the prior 
art as well as other needs, which will become apparent 
25 to those skilled in the art from this disclosure. 

SUMMARY OF THE INVENTION 

[0007] One object of the present invention is to pro- 
30 vide a bicycle display unit with a battery operated back- 
light that extends the life of the battery. 
[0008] Another object of the present invention is to 
provide a bicycle display unit with backlight that pre- 
vents operation during selected hours. 
35 [0009] The foregoing objects can basically be at- 
tained by providing a bicycle display unit having a dis- 
play member, a backlight, a backlight switch command 
and a control unit. The backlight is arranged to illuminate 
the display memberfor viewing the display member. The 
40 backlight switch command is operatively coupled to the 
backlight to selectively turn the backlight "on" and "off". 
The backlight switch command turns "on" the backlight 
in response to a predetermined operational command. 
The control unit is operatively coupled to the backlight 
45 switch command to automatically turn "off' the backlight 
upon lapse of a predetermined time period after switch- 
ing the backlight to be turned "on". The predetermined 
time period is preferably less than 30 seconds. The con- 
trol unit prevents the backlight from being turned "on" 
so during a selected time interval even if the predetermined 
operational command is received. 
[0010] Preferably the display member is a liquid crys- 
tal display (LCD) or the like. The display member has a 
display surface for displaying information and the.back- 
55 light is arranged to indirectly illuminate the front display 
surface for viewing the information displayed thereon. 
[0011] Preferably the bicycle display unit of the 
present invention further includes one or more measur- 
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ing devices connected to th display member to output 
information on the display member. The measuring d - 
vice can include a timing device that produces the pre- 
determined operational command that is sent to the 
backlight switch command to turned "on" the backlight 
for a predetermined time period. One of the measuring 
devices is preferably a speed determining component. 
[0012] Preferably, the bicycle display unit of the 
present invention further includes a battery unit electri- 
cally coupled to the backlight to supply electrical energy 
thereto. 

[0013] In selected embodiments of the present inven- 
tion, the display member and the backlight are mounted 
to a housing, which has a mounting member. 
[0014] Preferably, the control unit of the bicycle dis- 
play unit of the present invention further includes a mi- 
croprocessor. The control unit is operatively coupled to 
a bicycle shifting assembly that produces the predeter- 
mined operational command during a shifting operation 
to signal the backlight to be turned "on". The bicycle 
shifting assembly includes at least one shifting member 
with the predetermined operational command being 
produced by operation of the at least one shifting mem- 
ber. 

[0015] The bicycle display unit of the present inven- 
tion is preferably integrated with a bicycle shifting as- 
sembly operatively coupled to the control unit to display 
shifting information on the display member. The bicycle 
shifting assembly includes at least one shifting member. 
The display member, the backlight and the bicycle shift- 
ing assembly are mountable on a bicycle. For example, 
the shifting member, the backlight, the display member 
and the bicycle shifting assembly are mounted together 
in a housing that mounts on the handlebar of the bicycle. 
In one embodiment, the control unit is mounted together 
with the backlight and the display member in a single 
unit that is mounted on the handlebar of the bicycle. Al- 
ternatively, the backlight and the display member can 
be mounted together in a first housing, while the control 
unit can be mounted in a second housing. 
[0016] In selected embodiments, the bicycle shifting 
assembly can be part of an automatic transmission that 
has a manual mode and at least one automatic mode. 
In the manual mode, the rider manually performs the 
shifts. In the automatic mode, the gears are automati- 
cally shifted. In either case, each shift produces a pre- 
determined operational command that is sent to the con- 
trol unit. In such a bicycle shifting assembly, the control 
unit can be operatively coupled to the bicycle shifting 
assembly such that a mode changing operation produc- 
es the predetermined operational command. 
[0017] The control unit preferably has an adjustment 
to change the length of the selected time interval. The 
selected time interval of the control unit can also be fac- 
tory preset. The preferred range for the predetermined 
time period is between about one second and about six 
seconds. 

[0018] The foregoing objects can also be attained by 



performing the method of displaying information to a bi- 
cycle rider in low lighting situations such that operation 
of the backlight conserves energy of the battery. Basi- 
cally, the method of the present invention comprising the 

5 steps of displaying the information on a display that is 
provided with a battery operated backlight to illuminate 
the information displayed on the display, and selectively 
turning the backlight "on" and "off" for a predetermined 
time period of less than 30 seconds in response to pre- 

10 determined operational command. The backlight is pre- 
vented from operating during a predetermined blackout 
period. 

[0019] These and other objects, features, aspects 
and advantages of the present invention will become ap- 
is parent to those skilled in the art from the following de- 
tailed description, which, taken in conjunction with the 
annexed drawings, discloses preferred embodiments of 
the present invention. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] Referring now to the attached drawings which 
form a part of this original disclosure: 

25 Figure 1 is a side elevational view a bicycle with a 
bicycle display unit installed thereon in accordance 
with the present invention; 

Figure 2 is a schematic illustration of the bicycle dis- 
play unit in accordance with the present invention; 

30 Figure 3 is a flowchart showing an example of a 
process for turning "on" the backlights for the dis- 
play unit in accordance with the present invention; 
Figure 4 is a front elevational view of the bicycle dis- 
play unit of Figures 1-3 attached to the handlebars 

35 of the bicycle adjacent one of the handgrips; 

Figures is a partial, enlarged elevational view of the 
display panel of the display unit in accordance with 
the present invention; 

Figure 6 is a rear elevational view of the display unit 
40 illustrated in Figure 4 in accordance with the present 
invention; 

Figure 7 is a side elevational view of the bicycle dis- 
play unit illustrated in Figures 4-6 in accordance 
with the present invention; 

45 Figure 8 is an exploded perspective view of the bi- 
cycle display unit illustrated in Figures 4-7 in ac- 
cordance with the present invention; 
Figure 9 is a transverse cross-sectional view of the 
display unit illustrated in Figures 4-8 as seen along 

so section line 9-9 of Figure 5; 

Figure 10 is another cross-sectional view of the dis- 
play unit illustrated in Figures 4-8 as seen along 
section line 1 0-1 0 of Figure 5; 
Figure 11 is a perspective view of the display unit in 

55 accordance with the first embodiment of the present 
invention coupled adjacent to the brake device; 
Figure 12 is a perspectiv vi w of a display unit in 
accordance with a second embodiment of the 
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pr sent invention; 

Figure 13 is a perspective view of a display unit in 
accordance with a third embodiment of the present 
invention; and 

Figure 14 is a p rspective view of a display unit in 
accordance with a fourth embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0021] Referring initially to Figure 1, a bicycle 10 is 
illustrated with a bicycle display unit 12 of one embodi- 
ment of the present invention installed thereon as dis- 
cussed below. The bicycle display unit 12 is preferably 
a bicycle computer, which can measure, calculate and 
display various parameters pertaining to the bicycle 1 0, 
such as bicycle speed, distance traveled, lap time, run- 
ning time, current time, rider cadence, torque applied to 
the bottom bracket axle and gear positions. The bicycle 
computer or display unit 1 2 can also provide information 
on the rider such as the rider's pulse, blood pressure 
and other parameters if desired. Bicycle display unit 12 
is especially designed to display information to a bicycle 
rider in low lighting situations while conserving energy 
as explained below. 

[0022] Bicycle 1 0 is preferably a conventional bicycle 
with a bicycle frame 14 with a front wheel 16, a rear 
wheel 1 8, a seat 20, a handlebar 22 and a drive train 
component 24 for propelling bicycle 1 0, Bicycle 1 0 and 
its various components are well known in the art. Thus, 
bicycle 10 and its various components will not be dis- 
cussed or illustrated in detail herein except as needed 
to explain the present invention. Moreover, in the first 
illustrated embodiment, display unit 12 is also used to 
shift drive train component 24, which is an automatic 
transmission. Of course, it will be apparent to those 
skilled in the art that display unit 12 can be used in con- 
junction with a manual shifted drive train component. 
[0023] As best seen in Figures 2 and 8, bicycle display 
unit 1 2 basically includes a display panel or member 28 
with a pair of backlights 30, a control unit or component 
32 and a battery unit or component 34, which are ail 
mounted together in a housing 36. Preferably, bicycle 
display unit 12 is fixedly mounted on a portion of han- 
dlebar 22 that is adjacent one of the hand grips. In the 
illustrated embodiment, bicycle display unit 1 2 is part of 
a shifting assembly 38 that is operatively coupled to a 
drive train component 24. 

[0024] Of course, it will be apparent to those skilled in so 
the art from this disclosure that other embodiments are 
possible, some of which are disclosed herein. For ex- 
ample, as seen in Figure 1 2, control unit 32 can be phys- 
ically separated from display panel 28 such that display 
panel 28 is mounted at the center of the handlebar 22, 55 
while control unit 32 is iocated adjacent the hand grip. 
Moreover, bicycle display unit 12 can be separate from 
shifting assembly 38 as seen in Figures 13 and 14. 



[0025] In the illustrated embodiment, shifting assem- 
bly 38 is operatively connected by a shift cable 39 to a 
multi-speed internal shifting hub 40 that mounts the rear 
wheel 18 to frame 14. Of course, it will be apparent to 
s those skilled in the art from this disclosure that other 
types of shifting assemblies and drive train components 
may be utilized in connection with display unit 1 2 to carry 
out advantages of the present invention. 
[0026] Internal shifting hubs, such as internal shifting 
io hub 40, are known in the art. Thus, internal shifting hub 
40 will not be discussed or illustrated in detail herein. 
One example of an internal shifting hub and a shifting 
assembly, which technology can be used in the present 
invention, is disclosed in U.S. Patent No. 5,900,705, as- 
?5 signed to Shimano Inc. The entire disclosure of U.S. 
Patent No. 5,900,705 is incorporated herein by refer- 
ence to understand an internal shifting hub that is con- 
nected to an automatic shifting assembly. 
[0027] As seen in Figures 4 and 8, shifting assembly 
20 38 has three shifting buttons or switches 41 . 42 and 43. 
Switches 41 -43 are preferably push buttons that are op- 
eratively coupled to control unit 32 and internal shifting 
hub 40 for signaling and/or controlling the shifting of in- 
ternal shifting hub 40. For example, switches 41-43 
25 have cap portions 41 a, 42a and 43a and contact por- 
tions 41b, 42b and 43b that are formed on ribbon cable 
44 that is electrically coupled to control unit 32. Upon 
pushing switch 41, a signal is sent to control unit 32, 
which processes the signal, and then control unit 32 ei- 
30 ther automatically controls the shifting of internal shifting 
hub 40 or controls the shifting of internal shifting hub 40 
in response to the rider pushing one of the switches 42 
or 43. Upon pushing one of the switches 42 or 43, a sig- 
nal is sent to control unit 32, which processes the signal, 
35 and then control unit 32 sends a signal to internal shifting 
hub 40 to up or down shift. 

[0028] Switch 41 is preferably a mode switch that al- 
lows the rider to change between an automatic shift 
mode and a manual shift mode. Moreover, the automatic 
shift mode preferably has two or more different automat- 
ic modes for different riding conditions. Accordingly, by 
pressing mode switch 41 , the rider can switch between 
a manual shift mode and either one of the automatic shift 
modes. When bicycle 10 is not being operated, switches 
41-43 can be used with adjustment button 51 to set or 
adjust control unit 32. Adjustment button 51 is pushed 
with a pen or point device to activate an adjustment cir- 
cuit of control unit 32. For example, if the mode switch 
41 is held down, the shift switches 42 and 43 can be 
used to set and/or adjust control unit 32. 
[0029] When the rider selects the automatic shift 
mode by pressing mode switch 41 , control unit 32 auto- 
matically shifts internal shifting hub 40. More specifical- 
ly, control unit 32 determines the speed of bicycle 10 
and the current gear position to determine when to up 
shift or down shift. Accordingly, control unit 32 has a pro- 
gram stored therein for shifting internal shifting hub 40. 
Display panel 28 preferably displays the current gear 
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position and speed of bicycle 10. Each time internal 
shifting hub 40 shifts from a lower gear to a higher gear, 
or a higher gear to a lower gear a predetermined oper- 
ational command or signal is generated and sent to con- 
trol unit 32. Control unit 32 will then determine if back- 
lights 30 should be illuminated. 

[0030] When the rider selects the manual shift mode, 
internal shifting hub 40 is shifted through the operation 
of control or shift switches 42 and 43. For example, 
switch 42 is preferably a push button that shifts internal 
shifting hub 40 from a lower speed step to a higher 
speed step. Switch 43 is preferably a down shifting push 
button that signals internal shifting hub 40 to shift to the 
next lower speed step. Display panel 28 preferably dis- 
plays which one of the three modes the rider is currently 
using. Moreover, display panel 28 preferably discloses 
the current gear of internal shifting hub 40 and the cur- 
rent speed of bicycle 10. 

[0031 ] Display panel or member 28 is preferably a rel- 
atively conventional display pane! such as a liquid crys- 
tal display (LCD) which displays various information to 
the rider. Display panel 28 has a front display surface in 
which the indicia is displayed for conveying information 
about bicycle 10 to the rider. The rear side of display 
panel 28 has an electrical connector 45 that is electri- 
cally connected to control unit 32 as explained below. 
Since display panels 28 are relatively conventional and 
well known in the art, display panel 28 will not be dis- 
cussed or illustrated in detail herein. Rather, display 
panel 28 will only be discussed as needed to understand 
the present invention. 

[0032] Display panel 28 preferably includes a main 
numerical value display portion 46, a secondary numer- 
ical value display portion 47 and a mode display portion 
48. Of course, it will be apparent to those skilled in the 
art from this disclosure that fewer or more display por- 
tions can be used. Moreover, the display portions can 
be graphical displays instead of numerical or alphanu- 
merical displays. 

[0033] Preferably, the main numerical value display 
portion 46 is preferably designed to at least selectively 
display such information as kilometers per hour (km/h), 
or miles per hour (mile/h), or gear position. In other 
words, main value display portion 46 preferably pro- 
vides information regarding the current bicycle speed 
and the current gear selection. Of course, main value 
display portion 46 can selectively provide other types of 
information as needed and/or desired. Main value dis- 
play portion 46 is operatively coupled to control unit 32. 
Preferably, control unit 32 automatically alternates be- 
tween displaying the current bicycle speed for a prede- 
termined period of time and displaying the current gear 
position for a predetermined period of time. 
[0034] Secondary value display portion 47 preferably 
gives information, such as a current time, a current tem- 
perature, a trip time and a trip distance. Of course, sec- 
ondary value display portion 47 can selectively provide 
other types of information as needed and/or desired. 



Control unit 32 is operatively coupled to secondary val- 
ue display portion 47. Preferably, control unit 32 auto- 
matically alternates the displayed information after a 
predetermined period of time has lapsed. Alternatively, 
5 an additional button may be operatively coupled to con- 
trol unit 32 to selectively change the currently displayed 
information. 

[0035] Preferably, mode display portion 48 utilizes al- 
phanumeric characters to indicate the current mode of 
10 bicycle 10. For example, "M" can be utilized to indicate 
a manual mode, while "D° and/or "L" can be utilized to 
indicate the automatic shifting mode. Of course, it will 
be apparent to those skilled in the art from this disclo- 
sure that other types of indicators, characters or graph- 
is ics can be utilized to indicate the current mode. Mode 
display portion 48 is operatively coupled to control unit 
32 for displaying the current mode. 
[0036] It will be apparent to those skilled in the artf rom 
this disclosure that various configurations for display 
20 panel 28 are possible, and that display panel 28 can be 
configured to display the various information outputted 
from control unit 32. Some examples of prior art bicycle 
displays, which are known in the bicycle art, include U. 
S. Patent Nos. 5,847,641 and 5,625,336 both of which 
25 are assigned to Shimano Inc. These patents are incor- 
porated herein by reference to show various circuits that 
may be utilized in control unit 32 and/or various infor- 
mation that may be displayed by display unit 12. 
[0037] Control unit 32 preferably includes one or more 
30 backlights 30 that are operatively coupled thereto. 
These backlights 30 are preferably light emitting diodes 
(LED) or other conventional lighting units or elements. 
Backlights 30 are preferably positioned such that the 
light illuminates across the front surface of display panel 
35 28. Excessive use of backlights 30 can typically drain 
battery unit 34 such that display unit 12 does not func- 
tion. In order to optimize use of backlights 30, control 
unit 32 determines when and how backlights 30 are il- 
luminated. 

40 [0038] Control unit 32 controls an internal backlight 
switch command 52 for controlling the energy being 
supplied to backlights 30 and various parts of control 
unit 32. Preferably, control unit 32 controls internal back- 
light switch command 52 to automatically turn "off" back- 
us lights 30 upon lapse of a predetermined time period after 
internal backlight switch command 52 turns "on" back- 
lights 30. Preferably, control unit 32 also controls inter- 
nal backlight switch command 52 to prevents backlights 
30 from being turned "on" during a pre-selected time in- 
50 terva! or intervals, such as daylight hours. This prede- 
termined time interval can be called a "blackout period". 
The phrase "blackout period" as utilized herein, refers 
to a period of time in which backlights 30 cannot be illu- 
minated either manually or automatically. 
55 [0039] This pre-selected time interval or blackout pe- 
riod can be set by the factory and/or by the rider. For 
example, control unit 32 may include a program that re- 
quires the riderto input the current time, current date 
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and current time zone, such that control unit 32 optimiz- 
es the length and timing of the blackout period. In other 
words, control unit 32 would automatically adjust for 
daylight savings time, as well as the geographic location 
of the rider. Of course, this assumes that the rider cor- 
rectly inputs the current time, date and geographic lo- 
cation in which the rider is located. 
[0040] Alternatively, the rider can program the black- 
out period. For example, the rider could input that the 
blackout period is from 6:00 a.m. to 8:00 p.m. Of course, 
to prevent backlights 30 from coming "on" during day- 
light hours, this would require the rider to constantly ad- 
just the display unit to optimize the blackout period. 
[0041] Another possibility is to utilize a light sensor 54 
to control the blackout period. The light sensor 54 would 
determine when the surrounding light level drops below 
a predetermined level, and thus, allows backlights 30 to 
be illuminated. In this case, the blackout period can oc- 
cur any time that the surrounding light level is sufficient 
to view the indicia on display panel 28. Of course, it will 
be apparent to those skilled in the art from this disclo- 
sure that various combinations of these methods can be 
utilized for determining the blackout period. 
[0042] It is desirable to have backlights 30 illuminate 
without the rider having to press a separate button to 
illuminate backlights 30. Of course, it is possible to add 
such a separate button to illuminate backlights 30, if 
needed and/or desired. Of course, if a separate button 
is utilized, this button should be inoperable during the 
blackout period so as to prevent accidental or inadvert- 
ent illumination of backlights 30 during daylight hours. 
[0043] Preferably, backlights 30 are only illuminated 
for very short periods of time. The period of illumination 
of backlights 30 is preferably in the range of two to five 
seconds. Of course, the longer backlights 30 are illumi- 
nated, the more energy is being drained from the battery 
unit 34. In any event, backlights 30 should never operate 
for a period of more than approximately thirty (30) sec- 
onds. 

[0044] The length of time in which backlights 30 re- 
main "on" is preferably adjustable by the rider. This will 
allow the rider to optimize the display unit to meet his or 
her needs. Backlights 30 can be illuminated in a variety 
of manners. For example, each time the shifting assem- 
bly 38 detects a shift, a signal is produced and sent to 
control unit 32 such that backlights 30 will illuminate. 
Backlights 30 will remain "on" for a predetermined 
amount of time as determined by control unit 32. In other 
words, backlight switch command 52 will automatically 
turn "off" backlights 30 upon lapse of a predetermined 
time period after switching backlights 30 "on". 
[0045] This illumination of backlights 30 during the 
shifting operation preferably occurs when shifting as- 
sembly 38 is either operating in the manual or the auto- 
matic mode. Moreover, preferably backlights 30 illumi- 
nate with each upshift or downshift. Of course, it will be 
apparent to those skilled in the art from this disclosure 
that backlights 30 could be illuminated only on upshifts, 



or only on downshifts, or only after a predetermined 
number of shifts. 

[0046] Alternatively, backlights 30 can be illuminated 
each time the mode button or switch 41 is pressed which 

5 changes between one of the automatic modes or from 
one of the automatic modes to the manual mode, or vice 
versa. Another possibility would be to have control unit 
32 control the illumination of backlights 30 based on 
time. In particular, backlights 30 could be turned on eve- 

10 ry five minutes for the predetermined period of time. Up- 
on the lapse of the predetermined period of time, back- 
lights 30 are again extinguished. The frequency in which 
backlights 30 are turned "on" can be preset at the factory 
and/or can be adjusted by the rider. Of course, in each 

15 of these alternative embodiments, backlights 30 should 
be inoperable during the blackout period so as to pre- 
vent accidental or inadvertent illumination of backlights 
30 during daylight hours. 

[0047] Control unit 32 includes a microcomputer 
20 formed on a printed circuit board 60 that is powered by 
battery unit 34. In the illustrated embodiment, backlights 
30 are attached directly to the forwardly facing surface 
of printed circuit board 60. Of course, backlights 30 can 
be separated from printed circuit board 60. The micro- 
ns computer of control unit includes a central processing 
unit (CPU) 62, a random access memory component 
(RAM) 64, a read only memory component (ROM) 66, 
and an I/O interface 68. The various components of the 
microcomputer are well known in the bicycle field. 
30 Therefore, the components used in the microcomputer 
of control unit 32 will not be discussed or illustrated in 
detail herein. Moreover, it will be apparent to those 
skilled in the art from this disclosure that control unit 32 
can include various electronic components, circuitry and 
35 mechanical components to carryout the present inven- 
tion. 

[0048] Control unit 32 further includes a plurality of 
sensing/measuring devices or components that are 
coupled thereto to provide various information to central 

40 processing unit 62. The sensing/measuring compo- 
nents generate predetermined operational commands. 
Typically, the predetermined operational commands 
have an analog value. A signal transmission circuit of 
central processing unit 62 performs an analog to digital 

45 conversion and sends the result to display panel 28. 
Thus, these sensing/measuring components are oper- 
atively coupled to central processing unit 62 of control 
unit 32 such that predetermined operational commands 
are received by central processing unit 62. In other 

so words, the predetermined operational commands are 
processed by central processing unit 62. Information 
based on the predetermined operational commands is 
then displayed on display panel 28 as determined by 
central processing unit 62. The predetermined opera- 

55 tional commands are also used to signal central 
processing unit 62 to turn °on" backlights for a predeter- 
mined period of time. 

[0049] One type of sensing/measuring component 



6 



<EP 1103454A2 I > 



1 



11 

that is used to control backlights 30 is an operating or 
gear position sensor 70. Operating or gear position sen- 
sor 70 has a potentiometer that is operatively coupled 
to central processing unit 62 for sensing the current gear 
position of internal shifting hub 40. Gear position sensor 
70 can be mounted to internal shifting hub 40 in a con- 
ventional manner. In the case of a manual transmission, 
a gear position sensor can be mounted to each shifting 
assembly and/or to the front and rear derailleurs. The 
gear position sensor 70 produces an analog signal (a 
predetermined operational command) that is converted 
to a digital signal by a signal conversion circuit of central 
processing unit 62. The digital signal is then sent to dis- 
play panel 28. The predetermined operational com- 
mand of gear position sensor 70 is also used to control 
backlights 30. 

[0050] Another type of sensing/measuring compo- 
nent that is used to control backlights 30 is a bicycle 
speed sensor 72. Bicycle speed sensor 72 is coupled to 
the front fork of bicycle 10. This bicycle speed sensor 
72 outputs a bicycle speed signal by detecting a magnet 
74 mounted on the front wheel 16. Thus, sensor 72 and 
magnet 74 form a device or measuring component of 
control unit 32. In other words, sensor 72 detects the 
rotational velocity of the front wheel 1 6 and has a front 
lead switch or other component for detecting one or 
more magnets 74 rotating with the wheel 16. Sensor 72 
generates a pulse each time wheel 1 6 has turned a.pre- 
described angle or rotation. As soon as sensor 72 gen- 
erates the pulse or signal, a pulse signal transmission 
circuit sends this pulse signal to central processing unit 
62, which then displays the information on display panel 
28 as needed. In other words ; bicycle speed sensor 72 
produces an analog signal (a predetermined operational 
command) that is converted to a digital signal by a signal 
conversion circuit of central processing unit 62. The dig- 
ital signal is then sent to display panel 28. The prede- 
termined operational command of bicycle speed sensor 
72 is also used to control backlights 30. 
[0051] A torque sensor 76 can be utilized to detect the 
pedaling force of the rider or the torque acting on the 
bottom bracket axle. The crank arms can be provided 
with a cadence sensor similar to speed sensor 72, which 
is installed on the front fork. The shifting mechanism and 
braking mechanisms can also be provided with position- 
al sensors and a transmission circuit for indicating var- 
ious information about the shifting and/or braking. For 
example, a strain gauge or other force sensor can be 
used to detect the pressure exerted on the brake block 
or other frictional member. Torque sensor 76 produces 
an analog signal (a predetermined operational com- 
mand) that is converted to a digital signal by a signal 
conversion circuit of central processing unit 62. The dig- 
ital signal is then sent to display panel 28. 
[0052] A brake sensor 78 can be utilized to detect 
when a braking force is applied by the brakes. Brake 
sensor 78 is coupled to the brake lever 79. Brake sensor 
78 produces an analog signal (a predetermined opera- 
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tional command) that is converted to a digital signal by 
a signal conversion circuit of central processing unit 62. 
The digital signal is then sent to display panel 28. The 
predetermined operational command of brake sensor 
s 78 is also used to control backlights 30. In other words, 
each time the brakes are applied by brake lever 79, 
backlights 30 will be illuminated for a predetermined pe- 
riod of time. 

[0053] Another sensing/measuring component that 

10 can be included in control unit 32 is a timing device or 
timing component 80. Preferably, timing component 80 
includes a clock, which displays the current time on dis- 
play panel 28. Timing component 80 is also utilized for 
measuring various timing sequences and for controlling 

is the information being displayed on display panel 28. For 
example, timing component 80 is used to control the 
"blackout period" and the amount of time in which back- 
lights 30 are illuminated. A predetermined operational 
command is also produced by timing component 80 to 

20 control backlights 30 based on time. 

[0054] It is also possible to install other types of sen- 
sors for measuring the rider's pulse., blood pressure and 
the like. These parameters can also be displayed on dis- 
play panel 28 via control unit 32. A temperature sensor 

25 (not shown) is also preferably operatively coupled to 
control unit 32 for display current temperature on display 
panel 28. Display unit 12 and the sensors with their re- 
spective signal transmission circuits are connected to 
each other with the aid of conventional conductor signal 

30 power cables for connectors. 

[0055] For example, various information may be alter- 
nately displayed upon lapse of a predetermined amount 
of time as disclosed in U.S. Patent No. 5,625,336, which 
is assigned to Shimano Inc. Specifically, U.S. Patent No. 

35 5,625,336 discloses a display apparatus for a bicycle 
having a speed changer in which the display automati- 
cally switches the display device from a shifting mode 
to a running mode upon lapse of a predetermined time 
after switching of the display device to the shifting mode. 

40 This type of display can be utilized in the present inven- 
tion. The entire disclosure of U.S. Patent No. 5,625,336 
is hereby incorporated by reference for understanding 
the various features that can be utilized in the present 
invention. Of course, other bicycle components can also 

45 be equipped with sensors for detecting various value de- 
tections and with signal transmitting circuits for trans- 
mitting the detected signals through the outputted to the 
display unit. 

[0056] Battery component or unit 34 preferably in- 
50 eludes a conventional low voltage battery, such as those 
utilized in digital watches. While only one battery is il- 
lustrated, it will be apparent to those skilled in the art 
from this disclosure that more than one battery may be 
utilized if needed and/or desired. Moreover, it will be ap- 
55 parent to those skilled in the art from this disclosure that 
the battery or component 34 can be mounted within the 
housing 36 as illustrated, or the battery component 34 
may be mounted in a separate housing and electrically 
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coupled to control unit 32 in a conventional manner. Bat- 
tery component 34 can be a conventional battery such 
as a silver oxide battery or a lithium battery or any other 
known types of low voltage battery. Preferably, the volt- 
age is about 1 .5 volts, ft will also be apparent to those 
skilled in the art from this disclosure that the battery 
component can be a solar battery, or can be a combi- 
nation of a standard dry battery and a solar battery con- 
nected together. 

[0057] Housing 36 preferably includes an outer cas- 
ing 88, an inner casing 90 and a mounting bracket 92. 
Preferably, outer and inner casings 88 and 90 and 
bracket 92 are constructed of lightweight materials. 
More preferably, outer and inner casings 88 and 90 are 
constructed of a hard rigid plastic material, while bracket 
92 is constructed of a metallic material such as alumi- 
num. 

[0058] Outer casing 88 preferably includes a front out- 
er casing portion 94, a rear outer casing portion 96 and 
a plurality of fasteners 98 for enclosing inner casing 90 
therein. The outer casing 88 Ts fixedly cou ipi edto bracket 
92 by fasteners 98. The front and rear outer casing por- 
tions 94 and 96 form a hollow cavity for supporting inner 
casings therein. The front outer casing portion 94 has a 
display opening 100 as well as three button openings 
101, 102 and 103. The rear outer casing portion 96 
mates with front outer casing portion 94 and is coupled 
thereto by the fasteners 98. 

[0059] Inner casing 90 preferably includes a lens or 
front inner casing portion 106, a liquid crystal display 
holder 1 08 and a rear inner casing portion 110. Font in- 
ner casing portion 106, LCD holder 108 and rear inner 
casing portion 110 are preferably bonded together so as 
to form a single unit that is secured within outer casing 
88. The inner casing 90 holds display panel 28 and print- 
ed circuit board 60 therein. In other words, inner casing 
90 houses display panel 28, battery unit 30 and control 
unit 32 therein. The front inner casing portion or lens 
1 06 is a transparent member that overlies main display 
opening 100 in front outer casing portion 94 so that the 
front surface of display panel 28 can be viewed through 
outer and inner casings 88 and 90. 
[0060] When lens or front inner casing portion 106 is 
located against the front outer casing portion 94, lens 
106 is positioned adjacent a reflective surface 112 
formed on an inner portion of front outer casing portion 
94. This reflective surface 11 2 is designed to reflect light 
illuminated from backlights 30 along the front surface of 
display panel 28. In other words, backlights 30 are ar- 
ranged on printed circuit board 60 such that the light il- 
luminates into the lens and is then reflected throughout 
the lens by the reflective surface 1 1 2 of front outer cas- 
ing portion 94. 

[0061] Printed circuit board 60 has a ribbon cable with 
switches formed ther on. These switches preferably 
have switch caps that are located in the button openings 
of the front outer casing portion. Preferably, various in- 
dicia are formed on each of the switch caps that corre- 
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spond to their function. For example, the switch caps 
have the words "MODE", u UP n and "DOWN" imprinted 
thereon. The switch caps protrude out from the switch 
or button openings in the front outer casing portions 
such that the rider can push the switch caps inwardly 
which in turn causes the switches to open or close. 

SECOND EMBODIMENT 

[0062] Referring now to Figure 1 2, a modified display 
unit 112 is illustrated in accordance with a second em- 
bodiment of the present invention. Basically, this em- 
bodiment is substantially identical to the first embodi- 
ment except that the various components or parts have 
been divided into three separate members. In view of 
the similarities between this embodiment and the prior 
embodiment, this embodiment will not be discussed or 
illustrated in detail herein. In other words, the various 
descriptions and functions of the prior embodiments are 
identical or substantially identical to the prior embodi- 



ment of the present invention urile&o oti rei vvise SiSieu. 
[0063] In this embodiment, display unit 1 1 2 has a dis- 
play unit 113 housing electrically connected to a control 
unit housing 115 via a cable 117. Control unit housing 
115 is fastened to the handlebars 122 and is electrically 
connected to the display panel 128 via cable 117. The 
control unit housing 115 includes the printed circuit 
board of the first embodiment. However, the backlights 
30 have been remotely connected to the printed circuit 
board of the control unit housing 115. In other words, 
the backlights are mounted in the display panel housing 
113. Thus, the display unit housing 113 can be located 
adjacent the center of the handlebar 122. Moreover, in 
this embodiment, the automatic shifting has been elim- 
inated and replaced with the shifting assembly 138 
which is any known manual shifting assembly. In this 
embodiment, the shifting assembly 1 38 utilizes a pair of 
levers 139 that operate a cable 141 that is connected to 
either a front derailleur or a rear derailleur. It will be ap- 
parentto those skilled in the art from this disclosure that 
the lever type of shifting assembly 138 can be substitut- 
ed with a grip shifting type of shifting mechanism if need- 
ed and/or desired. In any event, the gear position sensor 
senses the current gear positions of the switching as- 
sembly 138. 

THIRD EMBODIMENT 

[0064] Referring now to Figure 1 3, a modified display 
unit 212 is illustrated in accordance with a third embod- 
iment of the present invention. Basically, this embodi- 
ment is substantially identical to the first embodiment, 
except that the automatic shifting assembly has been 
replaced with a mechanical shifting assembly 1 38 of the 
second embodiment. In view of the similarities between 
this embodiment and the prior embodiments, this em- 
bodiment will not be discussed or illustrated in detail 
herein. In other words, the various descriptions and 
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functions of the prior embodiments are identical or sub- 
stantially identical to the prior embodiment of the 
present invention unless otherwise stated. 

FOURTH EMBODIMENT 

[0065] Referring now to Figure 1 4, a modified display 
unit 312 in accordance is illustrated with a fourth em- 
bodiment of the present invention. This embodiment is 
basically identical to the first embodiment, except that 
the control buttons 341 , 342 and 343 have been mount- 
ed on a separate housing 315 from the main housing 
336. In view of the similarities between this embodiment 
and the prior embodiment, this embodiment will not be 
discussed or illustrated in detail herein. In other words, 
the various descriptions and functions of the prior em- 
bodiments are identical or substantially identical to the 
prior embodiment of the present invention unless other- 
wise staled. 

[0066] While only selected embodiments have been 
chosen to illustrate the present invention, it will be ap- 
parent to those skilled in the art from this disclosure that 
various changes and modifications can be made herein 
without departing from the scope of the invention as de- 
fined in the appended claims. Furthermore, the forego- 
ing description of the embodiments according to the 
present invention are provided for illustration only, and 
not for the purpose of limiting the invention as defined 
by the appended claims and their equivalents. 



Claims 

1. A bicycle display unit (12, 112, 212, 312) compris- 
ing: 

a display member (28, 128); 
a backlight (30) arranged to illuminate said dis- 
play member (28, 128) for viewing said display 
member (28, 128); 

a backlight switch command (52) operatively 
coupled to said backlight (30) to selectively turn 
said backlight on and off, said backlight switch 
command (52) turning on said backlight (30) in 
response to a predetermined operational com- 
mand; and 

a control unit (32) being operatively coupled to 
said backlight switch command (52) to auto- 
matically turn off said backlight (30) upon lapse 
of a predetermined time period after switching 
said backlight (30) being turned on, said prede- 
termined time period being less than 30 sec- 
onds, said control unit (32) preventing said 
backlight (30) from being turned on during a se- 
lected time interval even if said predetermined 
operational command is received. 

2. A bicycle display unit (12, 112, 212, 312) according 
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to claim 1 , further comprising 

a measuring device (70, 72, 74, 76, 78, 80) 
connected to said display member (28, 1 28) to out- . 
put information on said display member (28, 128). 

5 

3. A bicycle display unit (12, 112, 212, 312) according 
to claim 2, wherein 

said measuring device includes a timing de- 
vice (80) that produces said predetermined opera- 
10 tional command to signal said backlight (30) to be 
turned on. 

4. A bicycle display unit (12, 112, 212, 312) according 
to any of the preceding claims, further comprising 

15 a battery unit (34) electrically coupled to said 

backlight (30) to supply electrical energy thereto. 

5. A bicycle display unit (12, 112, 212, 312) according 
to any of the preceding claims, wherein 

20 said display member (28, 1 28) and said back- 

light (30) are mounted to a housing (36) which has 
a mounting member (92). 

6. A bicycle display unit (12, 112, 212, 312) according 
25 to any of the preceding claims, wherein 

said control unit (32) includes a microproces- 
sor. 

7. A bicycle display unit (12, 112, 212, 312) according 
30 to any of the preceding claims, wherein 

said control unit (32) is operatively coupled to 
a bicycle shifting assembly (38, 1 38) that produces 
said predetermined operational command during a 
shifting operation to signal said backlight (30) to be 
35 turned on. 

8. A bicycle display unit (12, 112, 212, 312) according 
to claim 7, wherein 

said bicycle shifting assembly (38, 138) in- 
40 eludes at least one shifting member (41 , 42, 43) with 
said predetermined operational command being 
produced by operation of said at least one shifting 
member (41 , 42, 43). 

45 9. A bicycle display unit (1 2, 1 1 2, 21 2, 31 2) according 
to claim 7 or 8, wherein 

said bicycle shifting assembly (38, 138) in- 
cludes an automatic mode that automatically shifts 
gears and produces said predetermined operation- 

50 al command. 

10. A bicycle display unit (12, 112,212, 312) according 
to any of the preceding claims, wherein 

said control unit (32) is operatively coupled to 
55 a bicycle shifting assembly (38, 1 38) that produces 
said predetermined operational command during a 
mod changing operation. 
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11. A bicycle display unit (1 2, 1 1 2, 21 2, 31 2) according 
to any of the preceding claims, wherein 

said control unit (32) has an adjustment to 
change the length of said selected time interval. 

12. A bicycle display unit (12, 112, 212, 312) according 
to any of the preceding claims, wherein 

said selected time interval of said control unit 
(32) is factory preset. 

13. A bicycle display unit (12, 112, 212, 312) according 
to any of the preceding claims, wherein 

said predetermined time period is between 
one seconds and six seconds. 

1 4. A bicycle display unit (1 2, 1 1 2, 21 2, 31 2) according 
to any of the preceding claims, wherein 

said control unit (32) has an adjustment to 
change the length of said predetermined time peri- 
od. 



said shifting member (41 , 42, 43), said back- 
light (30), said display member (28, 128) and said 
control unit (32) being mounted together in a hous- 
ing. 

5 

21 . A bicycle display unit (1 2, 1 1 2, 21 2, 31 2) according 
to claim 8 or 18, wherein 

said backlight (30), said display member (28, 
128) and said control unit (32) being mounted to- 
10 gether in a first housing, while said shifting member 
(41, 42, 43) is mounted in a second housing. 

22. A bicycle display unit (12, 112, 212, 312) according 
to claims 2 or 3, wherein said measuring device in- 

15 eludes a speed determining component (72). 



20 



15. A bicycle display unit (12, 112, 212, 312) according 
to any of the preceding claims, wherein 

said display member (28, 128) has a display 
surface for displaying information and said back- 
light (30) is arranged to indirectly illuminate said 
front display surface for viewing said information 
displayed thereon. 



16. A bicycle display unit (12, 112, 212, 312) according 30 
to any of the preceding claims, wherein 

said display member (28, 128) is an LCD dis- 
play. 



1 7. A bicycle display unit (1 2, 1 1 2, 21 2, 31 2) according 
to any of the preceding claims, further comprising 

a bicycle shifting assembly (38 : 138) opera- 
tively coupled to said control unit (32) to display 
shifting information on said display member (28, 
128). 

1 8. A bicycle display unit (1 2, 1 1 2, 21 2, 31 2) according 
to claim 7 or 17, wherein 

said bicycle shifting assembly (38, 138) in- 
cludes at least one shifting member (41 , 42, 43) with 
said display member (28, 128), said backlight (30) 
and said bicycle shifting assembly (38, 138) being 
mountable on a bicycle (10). 

19. A bicycle display unit (12, 112, 212, 312) according 
to claim 8 or 1 8, wherein 

said shifting member (41 , 42, 43), said back- 
light (30), said display member (28, 128) and said 
bicycle shifting assembly (38, 138) being mounted 
together in a housing. 

20. A bicycle display unit (12, 112, 212, 312) according 
to claim 8 or 1 8, wherein 
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(54) Bicycle display unit with backlight 



(57) A bicycle display unit 1 2, 11 2, 21 2, 31 2 is pro- 
vided for displaying information to the rider. The bicycle 
display unit is preferably part of a bicycle computer that 
is battery operated. The bicycle display unit 12, 112, 
21 2, 31 2 has a display panel 28, 1 28 with a front display 
surface and a backlight 30 arranged to illuminate the 
front display surface for viewing the information dis- 
played thereon. The battery is electrically coupled to the 
backlight 30 to supply electrical energy thereto. The bi- 
cycle display unit also has a backlight switch command 
52 operatively coupled between the backlight 30 and the 
battery to selectively turn the backlight "on" and "off", 
and a control unit 32 that extends the life of the battery 
by controlling the illumination of the backlight 30. The 
backlight switch command 52 turns "on" the backlight 
upon receiving a predetermined operational command. 
The predetermined operational command can be a pre- 



selected time period, a shifting operation, a mode 
change, etc. Also the control unit 32 is operatively cou- 
pled to the backlight switch command 52 to automati- 
cally turn "off" the backlight 30 upon lapse of a prede- 
termined time period after switching the backlight 30 to 
be turned "on". The backlight 30 is preferably turned 
"on" for predetermined time period of less than 30 sec- 
onds. Preferably, the control unit 32 prevents the back- 
light 30 from being turned "on" that during selected 
hours, such as daylight hours, even if a predetermined 
operational command is received. A measuring device 
70, 72, 74, 76, 78, 80 is preferably connected to the dis- 
play unit 12, 112, 212, 312 to output the information on 
the display panel 28, 128, such as bicycle speed, dis- 
tance traveled, lap time, running time, currenttime, rider 
cadence, torque applied to the bottom bracket axle and 
shift position of the shifting mechanism. 
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